ate}. In [3] , McMillan announced that if Mi = S3 and Cl f(Sf) is O-dimensional, then M2 = S3. This follows by showing S3-f~1(x) =£3 (f induces a point-like decomposition of S3). By Bing's example in [l, p. 7], M2 may be homeomorphic to Mi even though for certain points x, S3-f~1(x) 9^EZ. In this note we wish to develop a condition on Cl/(5/) which will enable us to say Mi and M2 are homeomorphic.
In Theorem 5 of [2] , Hempel showed how to obtain a boundary preserving map of a cube with one knotted hole onto a cube with one handle; however, in this case, the injection of Hi(Cl f(Sf); Z) into Hx(M2; Z)=Z is nontrivial. This fact together with Waldhausen's Theorem 1.2 of [5] suggest the type of condition on CX f(Sj) we are looking for. Following the definition given in [3] , we say X, a subset of the interior of a 3-manifold M, is strongly ra-acyclic (over Z) if for each open set UEM such that X£ U there is an open set V such that X£ FC U and injection of Hn(V; Z) into Hn(U; Z) is trivial.
Theorem
1. Suppose Mx is a compact, connected, irreducible 3-manifold with nonempty boundary, and M2 is an orientable irreducible 3-manifold. Then if f is a boundary preserving map of Mx onto M2 and there is a closed set X so thatf(S/) £X£Int M2 and each component of X is strongly 1-acyclic, then Mx is homeomorphic to M2. 3-manifold Q which is a cube with handles (with orientable handles since Bd Q is orientable).
Since/ is a homeomorphism of Mi -Int Q onto M2-f(Q), we may use Dehn's Lemma and the irreducibility of M2 to replace/ by a homeomorphism h of Q onto f(Q) agreeing with / on Bd Q. Hence Mx is homeomorphic to M2. Corollary 1. Suppose Mx is an irreducible 3-manifold with nonempty boundary. Then iff: Mx->M2 is boundary preserving and f (CI Sf) is 0-dimensional, then Mx is homeomorphic to M2.
In particular, we have the result announced by McMillan in [3] that if / is a map of S3 onto a 3-manifold M2 and /(CI Sf) is 0-dimensional, then S3 is homeomorphic to M2 and, in addition, for each xEM2, S3-f~1(x) is homeomorphic to P3. If we further restrict the type of 3-manifold that Mx and M2 can be, it may be possible to change the requirement on f(Sf). For instance, we have the following. 
